Mast cell degranulation requires N-ethylmaleimide-sensitive factor-mediated SNARE disassembly.
Mast cells possess specialized granules that, upon stimulation of surface FcR with IgE, fuse with the plasma membrane, thereby releasing inflammatory mediators. A family of membrane fusion proteins called SNAREs, which are present on both the granule and the plasma membrane, plays a role in the fusion of these granules with the plasma membrane of mast cells. In addition to the SNAREs themselves, it is likely that the SNARE accessory protein, N-ethylmaleimide-sensitive factor (NSF), affects the composition and structure of the SNARE complex. NSF is a cytoplasmic ATPase that disassembles the SNARE complexes. To investigate the role of NSF in mast cell degranulation, we developed an assay to measure secretion from transiently transfected RBL (rat basophilic leukemia)-2H3 mast cells (a tumor analog of mucosal mast cells). RBL-2H3 cells were cotransfected with a plasmid encoding a human growth hormone secretion reporter along with either wild-type NSF or an NSF mutant that lacks ATPase activity. Human growth hormone was targeted to and released from secretory granules in RBL-2H3 cells, and coexpression with mutant NSF dramatically inhibited regulated exocytosis from the transfected cells. Biochemical analysis of SNARE complexes in these cells revealed that overexpression of the NSF mutant decreased disassembly and resulted in an accumulation of SNARE complexes. These data reveal a role for NSF in mast cell exocytosis and highlight the importance of SNARE disassembly, or priming, in regulated exocytosis from mast cells.